Analysis of in vitro SUMOylation using bioluminescence resonance energy transfer (BRET).
We demonstrated in vitro small ubiquitin-like modifier (SUMO)-mediated modification (SUMOylation) of RanGTPase activating protein-1 (RanGAP1) by using bioluminescence resonance energy transfer (BRET) for studying protein interactions. Renilla luciferase (Rluc) was fused to SUMO, and RanGAP1, the binding partner of SUMO, was fused to enhanced yellow fluorescence protein (EYFP). Upon binding of SUMO and RanGAP1, BRET was observed between EYFP (donor) and Rluc (acceptor) in the presence of E1 (Aos1/Uba2) and E2 (Ubc9) enzymes, whereas mutation (K524A) of RanGAP1 at its SUMO binding site prevented significant energy transfer. Comparing BRET and fluorescence resonance energy transfer (FRET) efficiencies using this in vitro model system, we observed that BRET efficiency was 3-fold higher than FRET efficiency, due to the lower background signal intensity of EYFP in the BRET system. Consequently, BRET system is expected to be useful for in vitro analysis of SUMOylation as well as studying other protein interactions.